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medical visits were electronically stored. This resulted in the 
documentation of more than 18000 endpoints including complications 
of the salivary glands, oesophagus, larynx, pharynx, skin, mandible, 
etc and more than 1200 items on tumour response. 
Conclusions: In the actual version the software is ready to use for 
head and neck tumour cases and for Portuguese and English speaking 
users. However it can be easily extended to any other pathology or 
language by inserting into the reference tables of the database the 
necessary parameters. The software was developed not only to be a 
useful clinical application in radiation therapy but also to be a tool 
with research goals. Aiming to perform radiobiological modelling and 
statistical analysis on the efficiency of RT the graphical interface was 
designed to be: 1) simple and user-friendly requiring almost no 
training prior to use and 2) to organize the data for the researcher 
without the need for any further processing by the radiation 
oncologist or the medical physicist responsible for treatment.  
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Purpose/Objective: RapidArc (RA) plans for nasopharyngeal and 
paranasal sinus tumours are highly complex with steep dose gradients 
surrounding target volumes and OARs. Geometric uncertainties due to 
systematic set-up error could potentially lead to increased radiation 
dose to OARs, resulting in an increase in NTCP. This study aims to 
evaluate the dosimetric and radiobiological impact of systematic set-
up error in RA plans for these tumours.  
Materials and Methods: RA plans were generated for each of the 10 
patients included in the study. The original plan isocentre was shifted 
by 2, 3, 4 and 5mm in 8 different directions, taking into account a 
combination of shifts in the left-right (x axis), anterior-posterior (y 
axis) and superior-inferior (z axis) directions. Dose distributions were 
recalculated in the Eclipse treatment planning system following each 
shift, generating 8 separate plans for each patient. DVH and NTCP for 
OARs of the original plans (no set-up error assumed) were compared 
with the shifted plans using the Wilcoxon matched-pair signed-rank 
test. 
Results: DVH and NTCP values for the original and shifted plans are 
shown in Table 1. Systematic set-up errors resulted in an increase in 
dose and NTCP to all OARs evaluated. The magnitude of this 
difference increased with systematic shift size, with the largest 
differences observed with a 5mm shift. For the spinal cord and 
brainstem, the average percentage increase in Dmax for the 5, 4, 3 and 
2mm shifts were 13.6%, 10.2%,6.4% and 3.0%, and 10.6%, 8.1%, 5.2% 
and 2.2%, respectively. This resulted in a small increase in NTCP for 
both these OARs. Dmean for the contralateral parotid increased by a 
maximum percentage of 5.5% following a 5mm shift, leading to an 
average percentage increase of 19.9% in NTCP. For the optic 
structures, the largest difference was observed in the lens, with a 
significant increase in Dmax even with a 2mm shift (average percentage 
increase of 14.2%). This resulted in an increase in NTCP, which was 
most significant for the 4 and 5mm shift (NTCP increased from 0.4% to 
1.7% and4.8%, respectively). Although there was an increase in Dmax 
and NTCP for the optic nerve, optic chiasm and retina following the 
shifts, the absolute NTCP values were small (≤0.6%) and therefore 
unlikely to be clinically relevant. 
 
  
Conclusions: The consequence of systematic set-up error in RA plans 
for nasopharyngeal and paranasal sinus tumours is an increase in dose 
to OARs, resulting in an increase in NTCP. While more significant 
differences were observed with larger errors (>3mm), even small set-
up errors (≤3mm) could potentially affect dosimetric and 
radiobiological outcomes in some OARs. Robust verification and 
correction strategies should be implemented to minimize the 
detrimental effect of systematic set-up error in this particular tumour 
subgroup. 
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Purpose/Objective: During the proliferation of cancer cells, the 
radiosensitivity seems to become non-homogeneous. It is very difficult 
to demonstrate the time-dose-fractionation effect of non-
homogeneous radiosensitive tumor in 3D space. In order to show the 
process, we developed general LQ model (GLQ model), which includes 
not only interfraction interval, but also time after irradiation. The 
purpose of this study is to show the radiation reaction of non-
homogeneous radiosensitive tumor irradiated by fractionated 
radiotherapy. 
Materials and Methods: It is assumed that randomly assigned different 
radiation sensitivity seeds from 1 to 9 proliferate in 3D space. Each 
seeds are randomly assigned different 7 sets of α/β ratio delivered 
from cultured cells. Surviving fraction after irradiation proliferates 
exponentially. These steps are computed by Mathematica version 8. 
Results: Running the program file, multi-centric amorphous tumor 
appears in the 3D space. Radiotherapy effect of 60Gy/30fr/6weeks 
delivered to this tumor is visualized clearly in the 3D space. If some of 
the foci in the amorphous tumor have the radiosensitivity 
corresponded to SQ20B cell (radioresistant cell), it can be seen that 
the foci does not disappear but v shaped increase in number and 
volume. 
Conclusions: GLQ model can analyze Time-Dose Effect of fractionated 
irradiation along timescale. By this model, visual simulation of time-
dose-fractionation relationship of non-homogeneous radiosensitive 
tumor during and after irradiation could be shown on 3D space. 
 
 
 
 
 
 
 
